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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the size of an 
inductance element, by forming a protective material 
which is provided to cover grooves in a uniform thin film 
and. at the same time to reduce the gap between the 
protective rnaterial and wiring by forming the protective 
material film by electrodeposition. 
SOLUTION: A substrate 11 is formed by performing 
pressing, extrusion, etc., on an insulating material. A 
conductive film 1 2 is formed on the substrate 1 1 by 
plating, vapor deposition, etc. Then, grooves 1 3 are 
mechanically formed by irradiating the conductive film 12 
and substrate 1 1 with a laser beam or bringing a 
grindstone, etc., into contact with the film 1 2 and the 
substrate U. A protective material 14 is provided so as 
to cover the substrate 11, the film 12, and the grooves 
13. The material 14 is constituted of a film formed by 
electrodeposition. In addition, the thickness of the 
protective material 1 4 at the corner sections of the 
conductive film 1 2 is made thicker than that of the 

material 1 4 in the other section, and the surface of the conductive film is roughened. Thus, the 
grooves 13 and thin uniform protective material 14 are provided between terminal sections 15 
and 1 6. Therefore, the size of an inductance element can be reduced and the mountability and 
productivity of the element can be improved. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the inductance component and wireless terminal unit 
which are used for electronic equipment, such as mobile commimications, and are used especially 
suitable for a RF circuit etc, 
[0002] 

[Description of the Prior Art] Drawing 17 is the side elevation showing the conventional inductance 
component. In drawing 17 , the electric conduction film with which 1 was formed in the square pole-like 
pedestal and 2 was formed on the pedestal 1, the slot where 3 was prepared in the electric conduction 
film 2, and 4 are the protection material by which the laminating was carried out on the electric 
conduction film 3. 

[0003] Such electronic parts are adjusted to a predetermined property by adjusting spacing of a slot 3 
etc. 

[0004] As an example of precedence, there are JP,7-307201,A, JP,7-297033,A, JP,5-129133,A, JP,1- 

238003,A, JP,57-1 17636,U, JP,5-299250,A, JP,7-297033,A, etc. 

[0005] 

[Problem(s) to be Solved by the Invention] However, since the protection material 4 might project more 
greatly than a terminal area, and mounting nature was bad and moreover had to apply resists etc. one by 
one when the inductance component itself was miniaturized, since the protection material 4 was 
constituted from a conventional configuration by applying a resist etc., productivity did not improve, 
either. 

[0006] A miniaturization and mounting nature are raised or this invention aims at offering the 

inductance component and wireless terminal unit which can raise productivity. 

[0007] 

[Means for Solving the Problem] This invention is the inductance component equipped with a pedestal, 
the electric conduction film formed on said pedestal, the slot established in said electric conduction film, 
and the protection material prepared so that said slot might be covered, and constituted protection 
material from an electrodeposited film. 
[0008] 

[Embodiment of the Invention] Invention according to claim 1 is the inductance component equipped 
with a pedestal, the electric conduction film formed on said pedestal, the slot established in said electric 
conduction film, and the protection material prepared so that said slot might be covered, by having 
constituted protection material from an electrodeposited film, it can form protection material in 
homogeneity thinly, can miniaturize a component, and can make the clearance between wiring small. 
Moreover, since the protection material of many components can be formed at once, productivity can be 
raised. 

[0009] In claim 1, in Mizouchi, the probability for the comer of the electric conduction film to be 
exposed becomes very low, and invention according to claim 2 can ensure protection of the electric 
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conduction film, when protection material prepared the wrap a part of electric conduction film and 
pedestal [ at least ]. 

[0010] Invention according to claim 3 can cover the comer of the electric conduction film which is easy 
to discharge by having made thickness of the protection material of the comer of the electric conduction 
film thicker than other parts in claims 1 and 2, and, moreover, the plating film does not adhere to a 
comer. 

[001 1] Invention according to claim 4 can raise the adhesion reinforcement of the electric conduction 
film and protection material in claims 1-3 by having prepared the electrodeposited film in the front face 
of the split-face-ized electric conduction film. 

[0012] In claims 1-3, since invention according to claim 5 can form the protection materieil of still more 
xmiform thickness by having prepared the metal membrane of further others on the electric conduction 
film, and having prepared protection material on said metal membrane, it is more suitable for the 
miniaturization of a component. 

[0013] In claims 1-5, by having heat-treated to protection material, invention according to claim 6 can 
smooth the front face of protection material, moreover, can become the wrap more certainly about the 
electric conduction film, and can raise corrosion resistance etc. 

[0014] In claims 1-5, invention according to claim 7 can prevent the thickness fall of the protection 
material in the comer of the electric conduction film, even if heat is added during metaphor manufacture 
and moimting by having made the insulating particle hold to protection material. 

[0015] A sound signal conversion means by which invention according to claim 8 changes voice into a 
sound signal. An actuation means to input the telephone number etc., and a display means to display an 
arrival-of-the-mail display, the telephone number, etc., A transmitting means to restore to a sound signal 
and to change into a sending signal, and a receiving means to change an input signal into a sound signal. 
As an inductance component which is the wireless terminal imit equipped with the antenna which 
transmits and receives said sending signal and said input signal, and the control means which controls 
each part, and constitutes the filter circuit which constitutes a receiving means and a transmitting means, 
and a matching circuit Since the mounting nature of an inductance component improves while being 
able to make the circuit board etc. small and being able to miniaturize equipment by having used the 
inductance component claim 1 - given [ any 1 ] in eight, the percent defective of equipment falls. 
[0016] Since invention concerning claim 9 can form protection material in many components at once by 
forming the electric conduction film on a pedestal, removing said some of electric conduction film, and 
forming an electrodeposited film on said electric conduction film after that, its productivity improves. 
[0017] By having also exposed the pedestal, when removing the electric conduction film in claim 9, and 
having formed the electrodeposited film in a part of said electric conduction film and pedestal [ at 
least ], invention concerning claim 10 can protect the electric conduction film certainly, and can prevent 
the corrosion of the electric conduction film etc. 

[0018] In claim 10, by having used laser, when removing the electric conduction film, and having 
removed a part of pedestal, invention concerning claim 1 1 can prepare a slot easily, and, moreover, can 
excise the electric conduction film certainly. 

[0019] By having been formed on the pedestal and said pedestal, having had wrap protection material 
for some of formation film which consisted of at least one side of a conductive ingredient or electrical 
resistance materials, and said formation film [ at least ], and having constituted said protection material 
firom an electrodeposited film, invention concerning claim 12 can form protection material in 
homogeneity thinly, can miniaturize a component, and can make the clearance between wiring small. 
Moreover, since the protection material of many components can be formed at once, productivity can be 
raised. 

[0020] In claim 12, since invention concerning claim 13 can ensure protection of the formation film by 
having prepared the part which a part of pedestal [ at least ] exposes to the formation film, and having 
prepared protection material so that this part to expose might be covered, its corrosion resistance etc. 
improves. 

[0021] Easy moreover, invention concerning claim 14 can prepare protection material with a sufficient 
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precision in claims 12 and 13 by having made the center section of the pedestal gradate from both ends, 
and having prepared protection material in the part made to gradate. 

[0022] Invention concerning claim 15 can cover the comer of the formation film which is easy to 
discharge by having made thicker than other parts thickness of the protection material of the comer 
prepared in the formation film in claims 12-14, and, moreover, the plating film etc. does not adhere to a 
comer. 

[0023] Invention concerning claim 16 can raise the adhesion reinforcement of the formation film and 
protection material in claims 12-15 by having prepared protection material in the front face of the split- 
face-ized formation film. 

[0024] In claims 12-16, by having heat-treated to protection material, invention concerning claim 17 can 
smooth the front face of protection material, moreover, can become the wrap more certainly about the 
formation film, and can raise corrosion resistance etc. 

[0025] Hereafter, as electronic parts, an inductance component is illustrated and the gestalt of this 
operation is explained. 

[0026] Drawing 1 and drawing 2 are the perspective views and side elevations showing the inductance 
component in the gestalt of 1 operation of this invention, respectively. 

[0027] In drawing 1 , the pedestal which 1 1 consists of by giving an insulating material etc. for press 
working of sheet metal, an extrusion process, etc., and 12 are the electric conduction film prepared on 
the pedestal 1 1, and the electric conduction film 12 is formed on a pedestal 1 1 by vacuum deposition, 
such as plating and the sputtering method, etc. 13 is the slot established in a pedestal 1 1 and the electric 
conduction film 12, and it is formed by irradiating a laser beam etc. at the electric conduction film 12, or 
a slot 13 applies a grinding stone etc. to the electric conduction film 12, and is mechanically formed in 
it. 14 is prepared in the part which formed the slot 13 of a pedestal 1 1 and the electric conduction film 
12, the protection material which consisted of electrodeposited films, and 15 and 16 are the terminal 
areas in which the terminal electrode was formed, respectively, and a slot 13 and the protection material 
14 are formed between the terminal area 1 5 and the terminal area 1 6. In addition, drawing 2 is drawing 
which removed a part of protection material 14. 

[0028] The inductance component of the gestalt of this operation has the minute inductance of 330 or 
less nHs, and, as for the die length LI of an inductance component, width of face L2, and height L3, 
moreover, having become as follows is desirable [ a component ] while a practical use frequency band is 
equivalent to 1 -6GHz and a high-frequency region. 
[0029] Ll=0.5-2.5mm (preferably 0.6-1. 7mm) 
L2=0.2-2.0mm (preferably 0.3-0.9mm) 
L3=0.2-2.0mm (preferably 0.3-0.9mm) 

While self-resonant frequency fO will fall that LI is 0.5mm or less, Q value cannot fall, and a good 
property cannot be acquired. Moreover, if LI exceeds 2.5mm, the electronic equipment which the 
component itself became large, and the miniaturization of the circuit boards (it abbreviates to the circuit 
board etc. below), such as a substrate with which the electronic circuitry etc. was formed, etc. was not 
completed, as a result carried the circuit board etc. cannot be miniaturized. L2 and L3 - if each is 
0.2nim or less, when the mechanical strength of the component itself becomes weak too much and 
mounts in the circuit board etc. with moxmting equipment etc., a component crease etc. may occur 
[ moreover, ] Moreover, if L2 and L3 are set to 2.0mm or more, a component becomes large too much 
and the miniaturization of the circuit board etc., as a result the miniaturization of equipment cannot be 
performed. In addition, L4 (depth of gradation) has 5 micrometers - desirable about 50 micrometers, if it 
is 5 micrometers or less, must make thickness of the protection material 14 etc. thin, and cannot acquire 
a good protection property etc. Moreover, when L4 exceeds 50 micrometers, the mechanical strength of 
a pedestal may become weak and a component crease etc. may occur too. 

[0030] About the inductance component constituted as mentioned above, detailed explanation of each 
part is given below. The sectional view of a pedestal in which drawing 3 formed the electric conduction 
film, drawing 4 (a), and (b) are the side elevations and bottom views of a pedestal, respectively. 
[003 1] First, the configuration of a pedestal 1 1 is explained. As a pedestal 1 1 is shown in drawing 3 and 
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drawing 4 , a cross section is established in the both ends of square-like center-section 11a and center- 
section 1 la at one so that it may be easy to mount in the circuit board etc., and, moreover, the cross 
section is constituted by the square-like edges 1 lb and 1 Ic.In addition, although Edges 1 lb and 1 Ic and 
center-section 11a considered as the shape of a cross-section square, the shape of a polygon, such as the 
shape of the shape of a pentagon or a hexagon, has. Center-section 11a has composition gradated from 
Edges 1 lb and 11c, With the gestalt of this operation, wearing nature was made good for the inductance 
component to the circuit board etc. by making the cross-section configuration of Edges 1 lb and 1 Ic into 
the shape of a **** rectangular head. Moreover, with the gestalt of this operation, however it may 
mount in the circuit board etc. by forming a slot 1 3 in center-section 1 la sideways, in order that there 
may be no directivity, handling becomes easy. Moreover, the component section (a slot 13 and 
protection material 14) will be formed in center-section 11a, and terminal areas 15 and 16 are formed in 
Edges lib and 11c, 

[0032] In addition, with both the gestalten of this operation, although center-section 1 la and Edges 1 lb 
and 1 Ic were made into the substantially regular quadrangle shape, you may make it the shape of a 
regular polygon, such as the shape of a regular pentagon, furthermore - the gestalt of this operation — 
center-section 1 la and Edges 1 Ic and 1 lb — each cross-section configuration — a forward square ~ as — 
although it was made the same, you may differ. Namely, the cross-section configuration of Edges 1 lb 
and 1 Ic is made into the shape of a regular polygon, and it is good also as a circle configuration in 
making the cross-section configxxration of center-section 11a into the shape of other polygon. By making 
circular the cross-secti9n configviration of center-section 1 la, a slot 13 can be formed gpod. 
[0033] Furthermore, although it had prevented that the protection material 14, circuit board, etc. 
contacted etc. with the gestalt of this operation when the protection material 14 was applied by making 
center-section 1 la gradate from Edges 1 lb and 1 Ic It is not necessary to make center-section 11a 
gradate especially according to situations (for the slot to be formed in parts moimted, such as the circuit 
board, or for polar zone, such as the circuit board, to rise), such as thickness of the protection material 
14, and the circuit board mounted. If center-section 1 la is not made to gradate from Edges 1 lb and 1 Ic, 
the structure of a pedestal 1 1 will become easy, productivity will improve, and the mechanical strength 
of center-section 1 la will also improve further. Thus, even when not making it gradate, it is good also as 
a cross-section square-like square pole configuration, and can also consider as the prism which makes a 
cross section the shape of a polygon further. 

[0034] Moreover, as shown in drawing 4 (a), as for the height Zl and Z2 of the edge of a pedestal 1 1, it 

is desirable to fulfill the following conditions. 

[0035] I Zl-Z2|<=80micrometer (preferably 50 micrometers) 

If the difference in the height of Zl and Z2 exceeds 80 micrometers (preferably 50 micrometers or less), 
when a component will be mounted in a substrate and it will attach in the circuit board etc. with solder 
etc., a component is pulled by the surface tension of solder etc. at one edge, and the probability for the 
Manhattan phenomenon in which a component will stand to occur becomes very high with it. This 
Manhattan phenomenon is shown in drawing 5 . it is shown in drawing 5 — as — a substrate 200 top — an 
inductance component - arranging - terminal areas 15 and 16 - respectively - although solder 
201,202 is formed between substrates 200 If solder 201,202 is mehed by a reflow etc., by the difference 
in each coverage of solder 201,202, and the difference in the melting point by the quality of the 
materials differing As the surface tension of the fused solder 201,202 differs by the terminal area 15 and 
the terminal area 16, consequently while shows drawing 5 , it will rotate focusing on a terminal area (in 
the case of drawing 5 , it is a terminal area 15), and an inductance component will start. If the difference 
in the height of Zl and Z2 exceeds 80 micrometers (preferably 50 micrometers or less), after the 
component has inclined, it will be arranged at a substrate 200, and component will be promoted. 
Moreover, in the electronic parts (a chip mold inductance component is included) of an especially small 
lightvveight chip mold, it generated notably, and the Manhattan phenomenon noted a component's 
inclining as one of the generating factors of this Manhattan phenomenon, and being arranged by the 
difference in the height of terminal areas 15 and 16 at a substrate 200. Consequently, generating of this 
Manhattan phenomenon was able to be sharply suppressed by processing a pedestal 1 1 with shaping etc. 
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so that the difference of the height of Zl and Z2 might be set to 80 micrometers or less (preferably 50 
micrometers or less). By setting the difference of the height of Zl and Z2 to 50 micrometers or less, 
generating of the Manhattan phenomenon can be suppressed mostly. 

[0036] Next, beveling of a pedestal 1 1 is explained. Drawing 6 is the perspective view of the pedestal 
used for the inductance component in the gestalt of 1 operation of this invention, it is shown in drawing 
6 - as - the edges 1 lb and 1 Ic of a pedestal 1 1 - beveling is performed to each comer 1 le and lid, 
and, as for each radius of curvature Rl which is the beveled comers 1 le and 1 Id, and the radius of 
curvature R2 of 1 If of comers of center-section 11a, being formed as follows is desirable. 
[0037] 0.03<Rl<0.15(mm) 
0.01<R2(mm) 

If Rl is 0.03mm or less, since it is the configuration where Comers 1 le and 1 Id sharpened, a chip etc. 
may arise in Comers 1 le and 1 Id by a little impact etc., and degradation of a property etc. occurs by the 
chip. Moreover, Comers 1 le and 1 Id become it round that Rl is 0.15nun or more too much, it lifting- 
comes to be easy of the above-mentioned Manhattan phenomenon, and fault arises. If R2 is furthermore 
0.01mm or less, it will be easy to generate weld flash etc. in 1 If of comers, and will be formed on 
center-section 1 la, the thickness of the electric conduction film 12 which moreover influences the 
property of a component greatly may differ greatly in 1 If of comers, and a flat part, and dispersion in a 
component property will become large. 

[0038] Next, the component of a pedestal 1 1 is explained. It is desirable to satisfy the following property 
as a component of a pedestal 11. 

[0039] Voliune resistivity: More than 1013-ohmcm (preferably more than 1014-ohmcm) 

Coefficient of thermal expansion: Coefficient-of-thermal-expansion] [ in / below 5xl0-4ohmcm 

(preferably below 2xl0-5ohmcm) / [20 degree-C-500 degree C ] 

Dielectric constant: Set to IMHz and it is 12 (10 or less [ Preferably ]) or less. 

Flexural strength: 1300kg/cm2 or more (preferably 2000kg/cm2 or more) 

Consistency: 2-5 g/cm3 (preferably 3-4 g/cm3) 

Since a current begins to flow also to a pedestal 1 1 that the component of a pedestal 1 1 is [ volume 
resistivity ] below 1013-ohmcm with the electric conduction film 12 predetermined, it will be in the 
condition that the parallel circuit was formed, self-resonant frequency fO and Q value become low, and it 
is imsuitable as a component for RFs. 

[0040] Moreover, when a coefficient of thermal expansion is more than 5xl0-4ohmcm, a crack etc. may 
go into a pedestal 1 1 by a heat shock etc. That is, since a laser beam, a grinding stone, etc. are used in 
case a slot 13 is formed as mentioned above as a coefficient of thermal expansion is more than 5x10- 
4ohmcm, a pedestal 1 1 becomes an elevated temperature locally and arising [ a crack etc. ]-in pedestal 
11 **** can inhibit generating of a crack etc. sharply by having the above coefficients of thermal 
expansion. 

[0041] Moreover, self-resonant frequency fO and Q value become it low that a dielectric constant is 12 . 
or more in IMHz, and it is unsuitable as a component for RFs. 

[0042] When flexural strength is 1300kg/cm2 or less, in case it mounts in the circuit board etc. with 
mounting equipment, a component crease etc. may occur. 

[0043] The water absorption of a pedestal 1 1 becomes it high that consistencies are three or less 2 g/cm, 
the property of a pedestal 1 1 deteriorates remarkably and the property as a component worsens. 
Moreover, if a consistency becomes three or more 5 g/cm, the weight of a pedestal will become heavy 
and a problem will occur to moxmting nature etc. If a consistency is set especially as above-mentioned 
within the limits, there is also almost no penetration of the water to a pedestal 1 1 small [ water 
absorption ], moreover weight also becomes light, and a problem will not be generated also in case it 
mounts in a substrate by a chip mounter etc. 

[0044] Thus, since self-resonant frequency fO and Q value do not fall by specifying the volume 
resistivity of a pedestal 1 1, a coeflFicient of thermal expansion, a dielectric constant, flexural strength, 
and a consistency It can use as a component for RFs, and since it can control that a crack etc. occurs in a 
pedestal 1 1 in a heat shock etc., a percent defective can be reduced. Further Since a mechanical strength 
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can be raised and it can mount in the circuit board etc. using mounting equipment etc., the effectiveness 
which was [ improve / productivity ] excellent can be acquired. 

[0045] As an ingredient which acquires many above-mentioned properties, the ceramic ingredient which 
uses an alumina as a principal component is mentioned. However, even if it uses the ceramic ingredient 
which only uses an alumina as a principal component, many above-mentioned properties cannot be 
acquired. That is, since many above-mentioned properties change with the press pressures, the burning 
temperature, and the additives at the time of producing a pedestal 1 1, they must adjust production 
conditions etc. suitably. As concrete production conditions, conditions, such as 1500-1600 degrees C, 
and firing time 1 - 3 etc. hours, are mentioned [ pressvu-e / at the time of processing of a pedestal 1 1 / 
press ] in 2-5t, and burning temperature. Moreover, if it considers as the concrete ingredient of an 
alumina ingredient, 6 or less % of the weight, Fe 203 is mentioned for MgO, and Na20 is mentioned 
[ aluminum 203 / 0.3 or less etc. % of the weight etc. ] for Si02 0.1% or less 1.5 or less % of the weight 
92% of the weight or more. 

[0046] Next, the surface roughness of a pedestal 1 1 is explained. In addition, the granularity which all 
the surface roughness that comes out by the foUovsdng explanation means the center line average of 
roughness height, and comes out to explanation of the electric conduction film 12 etc. is also the center 
line average of roughness height. 

[0047] The surface roughness of a pedestal 1 1 has about 0. 1 5-0.5-micrometer preferably good about 0.2- 
0.3 micrometers. Drawing 7 is the graph which separated with the surface roughness of a pedestal 1 1 
and showed the incidence rate. Drawing 7 is as a result of an experiment as shovm below. A pedestal 1 1 
and the electric conduction film 12 were constituted fi-om an alumina and copper, respectively, produced 
the sample which changed various surface roughness of a pedestal 11, and formed the electric 
conduction film 12 on the conditions that it is the same on each of that sample. Ultrasonic cleaning was 
performed to each sample, the fi-ont face of the electric conduction film 12 was observed after that, and 
the existence of peeling of the electric conduction film 12 was measured. That whose tip R is 5 
micrometers was used for the surface roughness of a pedestal 1 1 using the surface roughness measuring 
instrument ( by Tokyo Seimitsu surfboard COM company 574A). As this result shows, the incidence 
rate of peeling of the electric conduction film 12 formed on the pedestal 1 1 as average surface roughness 
is 0.15 micrometers or less is about 5%, and the bonding strength of the good pedestal 1 1 and the 
electric conduction film 12 can be obtained. Furthermore, if it can do, the surface roughness of a 
pedestal 1 1 has 0.2 micrometers or more desirable since peeling of the electric conduction film 12 will 
hardly have occurred if surface roughness is 0.2 micrometers or more. Since peeling of the electric 
conduction film 12 becomes the big factor of property degradation of a component, fields, such as a 
yield, to 5% or less of an incidence rate is desirable. 

[0048] Drawing 8 is a graph which shows the relation of the frequency and Q value to the surface 
roughness of a pedestal. Drawing 8 is as a result of the foUov^ng experiments. First, the pedestal 1 1 the 
pedestal 1 1 0.1 micrometers or less and whose surface roughness surface roughness is 0.2-0.3 
micrometers, and surface roughness produced each sample of the pedestal 1 1 0.5 micrometers or more, 
and formed the electric conduction film of the same thickness with the same ingredient (copper) as each 
sample. And in each sample, the Q value in the predetermined frequency F was measured. The fall of 
the Q value by which it is considered to be the cause that the membrane structure of the electric 
conduction film 12 worsens that the surface roughness of a pedestal 11 is 0.5 micrometers or more as 
drawing 8 shows is seen. Degradation of Q value is notably seen especially in a RF field. Moreover, 
self-resonant frequency fO (maximal value of each line) has also shifted to a low frequency side that 
whose surface roughness of a pedestal 1 1 is 0.5 micrometers. Therefore, if it sees from the field of Q 
value, and the field of self-resonant frequency fO, as for the surface roughness of a pedestal 1 1 , it is 
desirable to be referred to as 0.5 micrometers or less. 

[0049] As mentioned above, judging from the result of the Q value of the adhesion reinforcement of the 
electric conduction film 12 and a pedestal 1 1, and the electric conduction film, and the both sides of self- 
resonant frequency fO, 0.15 micrometers - 0.5 micrometers are desirable still more desirable, and the 
surface roughness of a pedestal 1 1 has good 0.2-0.3 micrometers. 
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[0050] Surface roughness made it moreover, more desirable for Edges 1 lb and 11c to differ in average 
surface roughness from center-section 11a. That is, it is desirable to make average surface roughness of 
Edges 1 lb and 11c smaller than the average surface roughness of center- section 1 la within the limits of 
0.15-0,5 micrometers of average surface roughness. Since terminal areas 15 and 16 are constituted as 
mentioned above when Edges 1 lb and 1 Ic carry out the laminating of the electric conduction film 12 
Since surface roughness of the electric conduction film 12 formed on edge 1 lb and 1 Ic by making 
surface roughness of Edges lib and 11c smaller than center-section 11a can be made small Adhesion 
with electrodes, such as the circuit board, can be raised and junction of the positive circuit board etc. and 
an inductance component can be performed. Moreover, it is more desirable to make surface roughness 
of center-section 11a larger than Edges 1 lb and 1 Ic, since there is nothing if adhesion reinforcement of 
the electric conduction film 12 and a pedestal 1 1 is not raised so that the electric conduction film 12 
peels and may not fall from a pedestal 1 1, in case a slot 13 is formed by laser etc. since the laminating of 
the electric conduction film 12 is carried out to center-section 11a and a slot 13 is fomied. When 
forming a slot 13 especially by laser, temperature may rise more rapidly [ the part by which laser was 
irradiated ] than other parts, and the electric conduction film 12 may separate in a heat shock etc. 
Therefore, to form a slot 13 by laser, it is required to raise the jimction consistency of the electric 
conduction film 12 and a pedestal 1 1 rather than other parts. 

[0051] Thus, peeling of adhesion with the circuit board etc. and the electric conduction film 12 in the 
case of processing of a slot 13 can be prevented by changing the surface roughness of center-section 1 la 
and Edges 1 lb and 11c. 

[00521 III addition, although the bonding strength of the electric conduction film 12 and a pedestal 1 1 
was raised by adjusting the surface roughness of a pedestal 1 1' with the gestalt of this operation For 
example, by preparing the interlay er who consisted of at least One side of the alloy of Cr simple 
substance, or Cr and other metals between a pedestal 1 1 and the electric conduction film 12, surface 
roughness cannot be adjusted but * * can also raise the adhesion reinforcement of the electric conduction 
film 12 and a pedestal 1 1 . Of course, the surface roughness of a pedestal 1 1 can be adjusted, and the 
adhesion reinforcement of the more powerfiil electric conduction film 12 and a pedestal 1 1 can be 
obtained in the case where the laminating of an interlayer and the electric conduction film 12 is carried 
out on the pedestal 1 1 the top. 

[0053] Next, the electric conduction film 12 is explained. As electric conduction film 12, it has the very 
small inductance of 330 or less nHs, and, moreover, 30 or more things have desirable Q value to a RF 
signal 800MHz or more. In order to obtain the electric conduction film 12 of such a property, an 
ingredient, a process, etc. must be chosen. 

[0054] The electric conduction film 12 is explained concretely below. As a component of the electric 
conduction film 12, electrical conducting materials, such as copper, silver, gold, and nickel, are 
mentioned. Into ingredients, such as this copper, silver, gold, and nickel, an element predetermined for 
weatherability etc. wanting to improve may be added. Moreover, alloys, such as an electrical conducting 
material and a nonmetal material, may be used. Copper and its alloy are well used as a component from 
a cost side, a corrosion resistance field, and the field of the ease of making. As an ingredient of the 
electric conduction film 12, when using copper etc., first, on a pedestal 1 1, the substrate film is formed, 
a predetermined copper film is formed in electrolytic plating on the substrate film, and the electric 
conduction film 1 2 is formed of electroless deposition. Furthermore, when forming the electric 
conduction film 12 with an alloy etc., constituting from a sputtering method or vacuum deposition is 
desirable. Moreover, when copper and its alloy are used for a component, the formation thickness of the 
electric conduction film 12 has desirable 15 micrometers or more. If thickness is thinner than 15 
micrometers, the Q value of the electric conduction film 12 becomes small, and cannot acquire a 
predetermined property easily. Drawing 9 is a graph which shows the thickness of the electric 
conduction film 12, and the relation of Q value. Using copper as a component of the electric conduction 
film 12, an ingredient, surface roughness, etc. of a pedestal 1 1 were made into the same conditions, 
changed the thickness of the electric conduction film 12 formed on the pedestal 1 1 , and measured tihe Q 
value in each case. Q value is it over 30 that the thickness of the electric conduction film 12 is 15 
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micrometers or more as drawdng 9 shows. Moreover, in a field 15 micrometers or more, Q value of 
thickness of the electric conduction film 12 seldom improves, and, as for the thickness of the electric 
conduction film 12, it is desirable to be referred to as 35 micrometers or less because of reduction of a 
cost side or a percent defective. In addition, the thickness of the electric conduction film 12 has still 
more desirable 21 micrometers or more. 

[0055] Although the electric conduction film 12 may be constituted fi-om a monolayer, it is good also as 
multilayer structure. That is, two or more laminatings of the electric conduction film with which 
components differ may be carried out, and it may be constituted. For example, a copper film can be first 
formed on a pedestal 1 1 , and the corrosion of the copper which has a problem in weatherability a little 
can be prevented by carrying out the laminating of the metal membranes v^th sufficient weatherability 
(nickel etc.) on it. 

[0056] As the formation approach of the electric conduction film 12, plating (electrolysis plating, 
electroless deposition method, etc.), the sputtering method, vacuum deposition, etc. are mentioned. Also 
in this formation approach, mass-production nature is good and plating with dispersion small moreover 
in thickness is used well. 

[0057] 1 micrometer or less is desirable still more desirable, and the surface roughness of the electric 
conduction film 12 has desirable 0.2 micrometers or less. If the surface roughness of the electric 
conduction film 12 exceeds 1 micrometer, the Q value in a RF wall fall according to the skin effect. 
Drawing 10 is a graph which shows the frequency of the electric conduction film 12, and the relation of 
Q value. Drawing 10 was drawn through the following experiments, first, the same magnitude - the 
same ingredient ~ the surface roughness of the electric conduction film 12 which makes copper a 
component was changed and formed on the pedestal 1 1 which consisted of same surface roughness, and 
the Q value in each fi-equency was riieasured with each sample. If the surface roughness of the electric 
conduction film 12 is 1 micrometers or more as dravying 10 shows, it turns out that the Q value in a RF 
field is low. Furthemiore, especially rf the surface roughness of the electric conduction film 12 is 0.2 
micrometers or less, it tums out that the Q value in a RF field is very high. 

[0058] As mentioned above, when 1 .0 micrometers or less set to 0.2 micrometers or less at best still 
more preferably, the surface roughness of the electric conduction film 1 2 can reduce the skin effect of 
the electric conduction film 12, and can raise the Q value especially in a RF. 

[0059] Furthermore, after the adhesion reinforcement of the electric conduction film 12 and a pedestal 
1 1 leaves the pedestal 1 1 in which the electric conduction film 12 was formed, for several seconds under 
the temperature of 400 degrees C, it is desirable that it is more than extent in which the electric 
conduction film 12 does not peel fi-om a pedestal 1 1 . When a component is mounted in a substrate etc., 
and self-generation of heat and the heat from other members join a component, the temperature of 200 
degrees C or more may join a component. Therefore, if it is the adhesion reinforcement which is extent 
which peeling of the electric conduction film 12 from a pedestal 1 1 does not generate at 400 degrees C, 
even if heat joins a component, property degradation of a component etc. will not be generated. 
[0060] Next, the protection material 14 is explained. The protection material 14 consists of insulator 
layers formed with the electrodeposition process. Since it can be very thin, insulation can be secured and 
thermal resistance can moreover also be raised by constituting the protection material 14 from an 
electrodeposited film, it is effective in especially the component that does not form the gradation of L4 
as shown in drawing 1 etc. Namely, if it is the approach of applying a resist etc. like the former in the 
case of the component which does not use gradation Although a clearance may be generated between the 
terminal area of a component, and wiring of the circuit board and sufficient electric jimction may be 
imable to be performed when the part of protection material rises greatly and it mounts in the circuit 
board etc. Since the uniform protection material 14 can be formed thin moreover by forming the 
protection material 14 by the electrodeposited film, when a component is mounted in the circuit board 
etc., the clearance between a terminal area and wiring becomes very small, and electric junction between 
wiring and the terminal of a base can fully be performed. 

[0061] Moreover, since a tape etc. must be used for each component, respectively as it is the approach of 
applying a resist etc., and it must apply like the former, a process cannot increase, productivity cannot 
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improve, a manufacturing cost cannot be reduced, and since the protection material 14 can be formed in 
many components at once by creating the protection material 14 by the electrodeposited film like the 
gestalt of this operation, productivity can improve and cost can also be reduced. 
[0062] It is constituted as a concrete component of the protection material 14 by the electrodeposted 
resin film which consisted of at least one of the resin ingredients, such as acrylic resin, epoxy system 
resin, fluorine system resin, urethane system resin, and polyimide system resin. Moreover, when it 
constitutes the protection material 14 from an electrodeposited film and chooses one of a cation system 
and the anion systems, it is desirable to determine in consideration of the component of the electric 
conduction film 12, the component of an electrodeposited film, the use application of an inductance 
component, etc. The protection material 14 may carry out the laminating of the electrodeposited film 
which consisted of different ingredients, may constitute it, may carry out the laminating of the same 
ingredient, and may arrange in parallel and prepare further two or more electrodeposited films on a slot 
13. 

[0063] When it constitutes the protection material 14 from an electrodeposited film, it is desirable that 
the thickness of the protection material 14 has pressure-proofing beyond 20V by dozens of microns, and 
what has the property which does not bum or does not evaporate at 183 degrees C which is moreover the 
melting point of a pewter is desirable. In addition, what is extent which the protection material 14 
softens at 1 83 degrees C does not produce fault. 

[0064] Moreover, as for the protection material 14 which consisted of electrodeposited films as shown in 
drawing 15 (a), it is desirable to prepare so that the electric conduction film 12 and the both sides of a 
part of at least pedestal 1 1 may be covered. Thus, since the electric conduction film 12 can be covered 
mostly and the contact probability of the electric conduction film 12, the open air, etc. can moreover be 
made very small by forming the protection material 14, the corrosion of the electric conduction film 12, 
leakage of a current, etc. can be prevented. In the case where the protection material 14 is formed only in 
the electric conduction film 12 as shown in drawing 15 (b), possibility that comer 12z of the electric 
conduction film 12 will become unreserved may be high, and may cause corrosion of the electric 
conduction film 12.* 

[0065] Therefore, as shown in drawing 15 (a), protection of the positive electric conduction film 12 can 
be covered by constituting so that comer 12z of the electric conduction film 12 and a part of pedestal [ at 
least ] 1 1 may be covered by the protection material 14: 

[0066] Moreover, 14z has in part the thing of the protection material 14 formed on comer 12p of a way 
outside the electric conduction film 12 as shown in drawing 15 (a) more desirable than other parts for 
which thickness is thickened, a part — by thickening 14z, it can prevent that comer 12p discharges 
among other parts etc., and degradation of the property as an inductance component can be prevented. 
[0067] Moreover, it may become important to give the adhesion reinforcement of the electric conduction 
film 12 and protection material at the inductance component used for a particular application etc. In this 
case, it is desirable by carrying out chemical etching of the front face of the electric conduction film 12 
to split-face-ize and to form the protection materied 14 constituted from an electrodeposited film in that 
split-face-ized front face. Since it may be important if split-face-ization of the front face of the electric 
conduction film 12 is performed to improve the adhesion reinforcement of the protection material 14 
and the electric conduction film 12 rather than Q value in the case of a particular application etc. 
although there is risk of causing the fall of Q value as mentioned above, it is necessary to determine the 
granularity of the electric conduction film 12 suitably in consideration of an application etc. at this time. 
[0068] Moreover, since the protection material 14 which is an electrodeposited film may be formed by 
uneven thickness when the electric conduction film 12 is constituted from an ingredient containing 
copper, in this case, metal membranes, such as nickel, may be formed on the electric conduction film 12, 
and the protection material 14 may be formed on that metal membr2ine. 

[0069] Next, the formation approach of the protection material 14 which consisted of electrodeposited 
films is explained. As shown in drawing 16 , 100 is a container and the solution 101 which mixed a 
regulator, other additives, etc., such as water, electrodeposted resin, and pH regulator, is contained in the 
container 100. As for an electrode plate and 103, 102 is [ an inductance component and 104,105 ] 
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attachment components, respectively, and the hole with which the both ends of the inductance 
component 103 fit in, and an attachment component 104,105 is crowded is prepared. The energization 
section 6 is formed in the attachment component 105, and this energization section 6 touches the 
inductance component 103. 

[0070] An electrodeposited film will be formed in the part except the both ends of the inductance 
component 103 if a predetermined electrical potential difference is applied to the electrode plate 102 and 
the energization section 106. The both ends of the inductance component 103 have entered into the 
attachment component 104,105, and this is because it is seldom in contact in a solution 101. 
[0071] As mentioned above, after producing the inductance component which has the protection 
material which consisted of electrodeposited films, it is desirable to add heat treatment to a component. 
By this heat treatment, the fi-ont face of the protection material 14 becomes gently-sloping, and surface 
roughness becomes small and comes to cover the protection material 14 certainly. Moreover, although 
the thickness of the protection material 14 of the comer of the electric conduction film 12 may become 
thin when heat treatment is added, the thickness of the protection material 14 of the comer of the electric 
conduction film 12 can be stopped by making insulating particles (for example, metallic oxide etc.) mix 
into a solution 101, and making this insulating particle hold in this case in the protection material 14 
which consisted of electrodeposited films. 

[0072] Moreover, as for the protection material 14, it is desirable to form so that the die length Zl to 
comer 13a of a slot 13 and the fi-ont face of the protection material 14 may be set to 5 micrometers or 
more, as shown in drawing 1 1 . If Zl is smaller than 5 micrometers, it is possible that it becomes easy to 
generate property degradation, discharge, etc., and the property of a component deteriorates sharply. 
Moreover, especially comer 13a of a slot 13 is a part which discharge etc. tends to generate, and it is 
very desirable that the protection material 14 with a thickness of 5 micrometers or more is formed on 
this comer 13a. Moreover, after forming the protection material 14, it may plate again and ian electrode 
layer etc. may be formed, but if the protection material 14 5 micrometers or more is not formed on 
comer 13a, and an electrode layer etc. adheres, an electrode layer etc. will be formed on the protection 
material 14 which fault produces, and degradation of a property will arise. 

[0073] Next, terminal areas 15 and 16 are explained. Although they fiilly function also by accepting it 
electric conduction film 12, in order to accommodate terminal areas 15 and 16 to various environmental 
conditions etc., considering as multilayer stracture is desirable. 

[0074] Drawing 12 is the sectional view of a terminal area 15. In drawing 12 , the electric conduction 
film 12 is formed on edge 1 lb of a pedestal 11, moreover, the protective layer 300 which consists of 
ingredients which have weatherability, such as nickel and titanium, is formed on the electric conduction 
film 12, and the junctional zone 301 which consisted of solder etc. is fiirther formed on the protective 
layer 300. A protective layer 300 can raise the weatherability of the electric conduction film while 
raising the bonding strength of a junctional zone and the electric conduction film 12. With the gestalt of 
this operation, as a component of a protective layer 300, it considered at least as one side of nickel or a 
nickel alloy, and solder was used as a component of a junctional zone 301. If 2-7 micrometers is 
desirable and less than 2 micrometers, weatherability will worsen, if it exceeds 7 micrometers, the 
electric resistance of protective layer 300 (nickel) the very thing will become high, and, as for the 
thickness of a protective layer 300 (nickel), a component property will deteriorate greatly. Moreover, if a 
solder foods crack phenomenon occurs and good junction of a component, the circuit board, etc. cannot 
be expected, if the thickness of a junctional zone 301 (solder) has 5 micrometers - desirable about 10 
micrometers and it is less than 5 micrometers, but it exceeds 10 micrometers, it will become easy to 
generate the Manhattan phenomenon and movmting nature will get very bad. 

[0075] The inductance component constituted as mentioned above does not have property degradation, 
and, moreover, mounting nature and its productivity are very good, 

[0076] About the inductance component constituted as mentioned above, the manufacture approach is 
explained below. 

[0077] First, a pedestal 1 1 is produced for insulating materials, such as an alumina, with press forming 
or an extrusion process. Next, the electric conduction film 12 is formed in the pedestal 1 1 whole by 
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plating, the sputtering method, etc. Next, the spiral -like slot 13 is formed in the pedestal 1 1 in which the 
electric conduction film 12 was formed. A slot 13 is produced by laser beam machining and cutting. 
Since productivity of laser beam machining is very good, laser beam machining is explained below. 
First, a pedestal 1 1 is attached in a slewing gear, a pedestal 1 1 is rotated, and laser is irradiated at center- 
section 1 la of a pedestal 11, the electric conduction film 12 and the both sides of a pedestal 1 1 are 
removed, and a spiral-like slot is formed. Excimer laser, carbon dioxide gas laser, etc. can be used for 
the laser at this time, and it irradiates center-section 1 la of a pedestal 1 1 by narrowing dovm a laser 
beam v^th a lens etc. Furthermore, the depth of a slot 1 3 etc. adjusts the power of laser and width of face 
of a slot 1 3 etc. can be performed by exchanging the lens at the time of narrovsdng down a laser beam. 
Moreover, since the absorption coefficient of laser changes with components of the electric conduction 
film 12 etc., as for the class (wavelength of laser) of laser, it is desirable to choose suitably by the 
component of the electric conduction film 12. 

[0078] After forming a slot 13, it produces with an electrodeposition process using equipment as shows 
the protection material 14 to the part (center section 1 1) in which the slot 13 was formed at drawing 16 . 
[0079] Although a product is completed, the laminating of a nickel layer or the solder layer is carried out 
also at this time to especially the terminal areas 15 and 16, and it may raise weatherability and junction 
nature. A nickel layer and a solder layer are formed in the semifinished product which formed the 
protection material 1 4 with plating etc. 

[0080] In addition, although the gestalt of this operation explained the inductance component, it can 
acquire effectiveness with the same said of the electronic parts which form the electric conduction film 
on the pedestal constituted by the insulating material. 

[0081] Drawing 13 and dr awang 14 are the perspective views and block diagrams showing the wireless 
terminal xmit in the gestalt of 1 operation of this invention, respectively. The sending signal which is. the 
transmitting section which the microphone fi*om which 29 changes voice into a soimd signal, the 
loudspeaker fi-om which 30 changes a soxmd signal into voice, the control unit by which 3 1 is 
constituted from a dial carbon button etc., the display as which 32 displays arrival of the mail etc., and 
33 restore to an antenna in drawing 13 and drawing 14 , and 34 restores to the sound signal from a 
microphone 29, and is changed into a sending signal, and was produced in the transmitting section 34 is 
emitted outside through an antenna. 35 is the receive section which changes into a soimd signal the input 
signal which received with the antenna, and the sound signal created in the receive section 35 is chaiiged 
into voice by the loudspeaker 30. 36 is a control section which controls the transmitting section 34, a 
receive section 35, a control unit 31, and a display 32. 

[0082] An example of the actuation is explained below. First, when there is arrival of the mail, a 
terminating signal will be sent out to a control section 36 fi'om a receive section 35, a control section 36 
displays a predetermined character etc. on a display 32 based on the terminating signal, if the carbon 
button of a purport which receives arrival of the mail fi-om a control vmit 3 1 fiirther is pushed, a signal 
will be sent out to a control section 36 and a control section 36 will set each part as arrival-of-the-mail 
mode. That is, while the signal received with the antenna 33 is changed into a sound signal in a receive 
section 35 and a soimd signal is outputted as voice from a loudspeaker 30, the voice inputted fi-om the 
microphone 29 is changed into a sound signal, and is sent out outside through an antenna 33 through the 
transmitting section 34. 

[0083] Next, the case where it sends is explained. First, when sending, the signal of a purport sent fi-om 
a control unit 31 is inputted into a control section 36, TTien, if the signal equivalent to the telephone 
number is sent to a control section 36 from a control unit 31, a control section 36 sends out the signal 
corresponding to the telephone number from an antenna 33 through the transmitting section 34. If the 
communication link with the other party is established and a signal to that effect will be sent to a control 
section 36 through a receive section 35 by the sending-out signal through an antenna 33, a control 
section 36 will set each part as dispatch mode. That is, while the signal received with the antenna 33 is 
changed into a sound signal in a receive section 35 and a sound signal is outputted as voice from a 
loudspeaker 30, the voice inputted from the microphone 29 is changed into a sound signal, and is sent 
out outside through an antenna 33 through the transmitting section 34. 
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[0084] The inductance component explained above 0 [ drawing 1 -<A ] 
HREF="/Tokujitii^tjitemdrw.ipdl?N0000=237&N0500=lE_N/;>>?? 

<7=?///&N0001=612&N0552=9&N0553=000014" TARGET="tjitemdrw"> drawing 12, what is shown 
in drawing 15 and drawing 16 is used for a filter circuit, a matching circuit, etc. in the transmitting 
section 34 or a receive section 35 — having — **** ~ the number — one wireless termineil imit ~ some - 
about 40 pieces are used. As mentioned above, since an inductance component can be miniaturized very 
much by having constituted the protection material 14 from an electrodeposited film, equipment can be 
miniaturized, further, the mounting nature of an inductance component also improves and the percent 
defective of equipment is also reduced. 

[0085] As mentioned above, although it explained preparing the protection material constituted from an 
electrodeposited film by the inductance component, especially the inductance component of a chip 
mold, and having the outstanding property, it can apply not only to an inductance component but to 
electronic parts, such as a capacitor and a resistor, and the same effectiveness can be acquired. In 
addition, in a chip, remarkable effectiveness can be acquired especially like an inductance component 
also in electronic parts. 

[0086] In the case of a capacitor, the electric conduction film of a pair is detached and prepared at least 
on the pedestal which consisted of dielectric materials, and a part of the electric conduction film [ at 
least ] is considered as a wrap configuration by the protection material which consisted of 
electrodeposited films. Moteoyer, some electric conduction film [ at least ] and the protection material 
which consisted of electrodeposited films so that the pedestal which became unreserved might be 
covered between electric conduction film may be prepared. 

[0087] In the case of a resistor, resistance film, such as a carbon system, is formed on the pedestal which 
consisted of insulating materials, and it considers as the configuration which prepares the protection 
material which consisted of electrodeposited films on the resistance film. In the case of this resistor, the 
configuration which prepared the resistance film instead of the electric conduction film of the inductance 
component shown in drawing 1 is good, namely, a resistor ~ in order to be and to adjust the resistance — 
a spiral-like slot ~ forming the slot — a wrap ~ it is desirable to prepare protection material like. 
[0088] Thus, the same effectiveness as the above-mentioned inductance of being able to respond to the 
miniaturization of a component can be acquired by preparing the formation film which consisted of at 
least one side of the resistance film or the electric conduction film on the pedestal about electronic parts 
(especially chip), and preparing the protection material which consisted of electrodeposited films on that 
formation film. 
[0089] 

[Effect of the Invention] This invention is the inductance component equipped with a pedestal, the 
electric conduction film formed on said pedestal, the slot established in said electric conduction film, 
and the protection material prepared so tfiat said slot might be covered, and can perform miniaturization 
of a component, improvement in mounting nature, and improvement in productivity by constituting 
protection material from an electrodeposited film. 

[0090] Moreover, the wireless terminal unit which carried the above-mentioned inductance component 
can miniaturize equipment, and can make the percent defective of equipment small. 

[Translation done.] 
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5 

rssi i±icmfa^tii. \ situs I iSLif^^ 
tcse^^: xmm^ic j^fa 3 nc V *^>o 1 4 km-^ 

fe. 02«a:, ^m^l 4(0-^i:Wi^jmU'fcmX'^^o 
1002 a ] ^fc. '^^mco^^mia>'<:^^i^^:y:!^mi^ 

\t, mmmm^^i^ifi i - e g h z ^jsjgj^&tsKrm 

Wb. l/3&*t>'r>4^ir^?:^:;^^:?.<og5L 1 , iBL2. 

[':)02 9) L1 = 0. 5 --2. 5 mm (ttfli;C<li 
0. 6-- 1 . .7 mm) 

L2 = 0. 2-^2. 0inflMfif5L/<«6.^'-0. 9 
wim> 

L3 = 0- 2-2" 0mm <«f3!U<i*0. 3-0. 9 
mfl>) 

L2. L3-t-nen;0^O. 2n^ffil>lTr'*-5>i, 
^^•r€>C<b;0^*^p ^fiTc. L2, L3j^^2. OnnnJy 

3f 0 < , 5 ii m UTr'*>ni^, 1 4 <DI?3 31*?^ 

[ 0 0 3 0 ] U J:(D®frCSt6£$nA: > ^ ^ > ^^je^ 

mG<ommmvr.ifjsmmx'3b^. 
(0 03 1 1 sr, s^i \o>^wcr>i>x^m'rh. 



C4) 1 1 -3820 

6 

jd. ^1 1 t>, II cS;CJ(c«33«^^l laim&B^^ 

4^^l 1 aliiS^l 11). 11 ct>P>Wi1S^Otc 
min^-^trc^^o -^^1&(O^^^Xkt. iS^l 1 b. 1 

1 c<mm^^^^^^im^^.tr^ct^j:'7x. 

^tc. -^^(ommx'\t^^^\ 1 a<c»iaifir«:illl 3 

oxi>i5^Pl^i>ml*fc^, WL^yi^u^JD^^^uiKL^^ * 
10 fc. I 1 a iat1k^&^ mi 3 1 4 } 

^^i^5n-6Ct<L^f*i. ISgUl i l>, 11 ctCk**SHfa5 
15, 1 6/>^Jf55£3ni. 

[0032] ^tiJ. Isq^jfeor-^^iari*. 1 1 a a 

C^^^SS^l 1 b. 1 1 c«:<bib(CEgiEB^^tie^U/<:?^. 

fifeoc-m-Cli. tl^^Si^l I aiia^l I c. 1 1 b-C-n 

enoc-B^®^!^ =&iErg ft <l i ^ ^ j: ^ icrsj- tc u a::^, 
p^:tor*>Mv^ rut>H. mux ih. 1 1 ccci&m 

^I^J«:iE^ftS5«;i<./. **tBl 1 a CC:-ifi®i^l7j^i&a> 
20 $^ftJf^il//cD, R^^i*<tl.i:«>fe<,v ^9^m \ la 

^^ri>CtJ>'^X'ifi>o 

[0 03 31 S^CC, T9:^fffi«>f^S8rC4«, \ 1 a 

^^Sgpi 1 b, 1 1 c J:D^§^^3i*^CdtCc^:o-C. 
i^SH 1 4 «:^?HUfclS<C . -^i^iSaH 1 4 i©5fi^^g 

4 0r)i9i^t>^^3n6i^Bfi^«^^<Ot^^ <{l^Mlg^(0 

30 ^im^^itOi<Xi>J:K^. *.-5fe^l la^i^g&l 1 
b. II c>^>6ll|«^$^'tci*^, Ssl l<^liii7!»(» 
mtcrj, fi , ±jStt/>S(Si±u . 3 e>cc4j*^ 1 1 a 

[0 03 4] €94 ca) (C^TlKC^^i lO^ 

[0035] I Z 1 -22 I ^80mn <ft?*t/<{i5 
40 Ofim) 

2 1 i2 2(OS3<^SC*:0^8 0/im (»3JO<«5 0iJ 

^^fm^^omihm^. ^m^<D^m^:h^<t,r^x 

C<0-5'>^^^^^>J12fe ^0510^x^0 @5<^mf J: 
^ec. Stg200O±tC^>yi7 5r>;^3g^^Sgt/, 

4a^^gpi5. 1 6'C-neniSfi2 0oa>rBjtc4^ffl2o 

I, 20 2A*a«6nrc*^3!i*, y:?a-<fd«:J:-7-C 
so i^2 0 I, 2 02^113^^^, 1. 2 0 20 
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g^.<OT&i*u:j: oc, mmi^tc^m2 01.2 02(osm 
^m^^^^ 1 5 iis^gii 1 6 rp/jc 0 . ^o>inm. m 

rOS^o 2 1 <5;Z2<OSi3i^>]iC*d^8 0 ii in (ftt^l/ 
<«5 0i/ml.:iT> ^m^^t. Jk't-imi^-fctKBvm 

5^0"5C:— ^<hbC, 5, 1 60C'^$<Oiic^tcj: 

-7 c ^^?!>^«v »'C^fi 2 ') 0 tcags3 Hi c t ^ 0 

.Sl®^«:7^i>i(Ci<pi^C<Ly^r*y<:. 2 1 iZ2(DS 

[0036] ! 1 <Dmwi*)ic-?i^r'smrh. 
Ai^^gpi 1 e. 1 1 a(^'en'en<^)^^¥mR 1 Sitxcja 

[0037] 0. 03<R KO. 1 5 <mm) 
0. 0 1<R£ (mm) 

RliO^O. 0 3mmy,T*C*^i, ^^S^l 1 e, lid 
^fc. RliO'C. 1 5fimiiUiC^ii, ft^l 1 

e, 1 1 <i/>i^i<<fOf arc, ^^<z;'^>M:?5?>Ji.si 

4:acO^r<'tl0. T^^y^s^O*. MIC R 2:050. 

[ 0 0 3 8] -Xic^"^ I 1 cr:#.'iJim4<<:-:>t'rss^r 

[0 03 9 1 f*g@W«m: I CQcmfeUb 

O 'Qcm^ilT) [2O*C-^5OO*C(Citft:f^®e?4K0^ 
»] 



(5> 1$|g¥ 1 1 -3820 

s 

T> 

fficfSS: 1 3 00 ktr/cmnxh («*U<«i2 0 
OOKtr/cm'J^:Lb> 

SS^: 2-5g/cm' L < li3 -4 e/c m' > 
1 1 cr)1i6£Mt4>!>^i*S©W4S*id5 1 0 u> c mK\r 

10 [ 0 0 4 0]* ws^w*>i^5 X 10- • £> c Ja±r- 

[004 1]$ tc. sS^^iOi 1 M H z «£*5l*r 1 2 W± 
[ 0 0 4 2] ficf^«/>^ 1 3 0 0 k / c mn:',Tr'* 
[0 04 3] tS5g>?>^2 er/cin'UTr'*>^<L, I 

1 0 0 4 4 ] c o:«ccSs I 1 <D#si©w«ts, mst^ 

X. eS^ffeJagStf 0B:CJ^Q«iy>M£TO^ft^cr>'C, S 
^ 1 1 5^ 5^35:05^^^* C t ^nmxif^ 

<ox\ T^^m^\m.'iri>cLti^X'^. Stcii, nmy^ 
fSi^]^^'\i^cti>'^X'^ho>x\ l^^'^.gtfi:^^tr* 

40 mxtd^f^^n^ctif^X'^ho 

[ 0 0 4 5] li^(r>m^}^^^i>^mLOX\t. 7.'U i 
±i2lg4&tili. Si&l l^fmr-fe^oC'T U^^E:^^ 
JK€ 1 50 0-^ I 600*C. :ft.^S^1^3i^^<0€k 

50 ^n'^mfhn^. stfc, TA.$^m4<z>:Si*mH«<t 
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%i:Jir. MtrO;0n. SSSB^^IT, Fe,O.dS0. 1 
HUT. t^a^Oti^O. 3^S%UT^/>^^tf^n^. 

1 0 0 4 6 1 'Xicm-^ i 1 (o^mu^ic-^^^x^mf 

[0047] ^Sl ic?>^®tfl$li0. 15 -0. 5ii 

X'ibho miktrmuiniti-.^u'^cfMm^x'ib^. m 

tc¥*^®ta5 i^^O . 1 & raA-:lTr^^> i , SS 1 1 

ni^^^ig 1 2 <omifiM''ki t ^ i;^ 1 1/ r c -^t »<^> 

[0 04 8] Ia8li^i&cC'^®ta$<c*^^^>jiIi6S(<i:Q 
1 1 ^®tfl5/>^0. 2-0. 3mn(DS'&l 1 

^$fl^i:^tcSsl l<^^S5tfl^>5>iO. 5wmy.±r«> 

[0049] U±(^etC. 1 2 t^-B I 1 <b<DS 

[0050] 2S:rc. ^®ta^(i. ^111). 1 1 c ^ 



C5> 1 1 -3820 

10 

^titiH. ^l^^ffl^O. 15-0. 5Mm(0 
aaenrtS^l l b. l I c<D^i^fl5tfiS«r**^M 
1 a <z:^i5|^ffi$a$ J: 4>'J^$ < $ Uc-o 

S^lll). 1 1 cl^i$%^l 2^gl@f ^C^^Ci:-? 

r±ja$<oigtc«^^i 5, 1 6ii^m^$ti^<ox\ mm 

lib, 11 c<0^mU^^'^9^mi 1 a J:0']^5<'r 
^>Ci^cj:-7'C. 4S^1 1 D. 1 1 c±i^^f^^txi>i» 
^ 1 2<D^ffiiii$^''hd <r»'&or:>c, m^mm^Q> 

^>:^^.'r(0^^^idCtj: ^ C <*: -d^rS? 
^^Ml 1 a^ri^^i 2^fRisL':^l 3 

^i^^i>o>x\ mi B^i-'-'^wzn^f^rhm^^^ 

^111), 1 1 c J: 0 iytppM 1 1 a oc:-^®*!? ^iz^ 

< otcistf^t^^ u-o ^ici.-^xm \ 3^^^'ri>m 

fS[:J>'^±m t - h 5 i^^X^m^ 1 2 
20 c i -£>o t$ r , u - thrill i 3 h *8^tc 
t^^^@i2^s^i icc'm^eJK^fi!K^^c^:0«>iS] 

[0 05 1 ] CC^'1§cc4]^gpi i a'^fS^l 1 1 1 

cL<o^mu^^mf^^^^ctt^^:'>x. ruBssffi^ 
t(o^m^Rim 1 3<o.f«xcDKio^«ii 1 2c«i*>!>m 
^m±rhct^'^x^i>. 

[0052] ^mi^<0'^i^^Xkt. «®g I 2 

tCci:->r, t^h^i±f<iifi. sal it^^lii 

30 2(0m^C r#f**A:liC r <i:fife<^>^S<^^<C'ri'*^f < 

MSfid-$:S9^tfr6 ^^^^ 1 2 <b^e 1 1 (jy^m^A 
^mh^'^i>cLt^x»h. ^^6^s^l icc-^sta 
^?:is^i/, -ecc'±<-c^>ssi 1 oJi<<:43feiS]3".ci««^ 
fii 1 2 ^^mrhm^xkt. j: o i 2 
#1 lo&^^m^mhc^tf^xif^. 

1 0 0 5 3] vtfC^SSg 1 2tC-^C^*Cl^l^T^>. 
12 6C/rti. 33 0nHUT<^(*:i'W>^rjr5r>A«r 
WO. i./:^^aOOMHztLbCDS®iSil^u:4*LrO 

40 11:0^3 oi^:Lb(C*4><o/>s^^$oc^o c<o^Btfn^<ommm 
[0054] ur^ii^m^mnB 1 2«i:-^t^r§ai«-r 

m^l2(0mfmt^tUX\t. 

7tm^^moxhj:i.-o *"c, 2»^tn4i^&sm4^ 
50 htx^o '^^iziotmtux. ai^^Jii'^ia^cc 
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n 

^ic^^i 2 SiiinJ^Xb C^^^. Qmt 

[ 0 0 5 5 ] 1 2i*^Str'mur 4> J:(r*iO^ 3^ 

[0056] mmSi 1 2CC:H$.^1^S<!; Uri^« > 9 

[0057] 1 2 (C'^S&di^ 1 u m)^j:rsim^ 
lil 2<D^®«fl57!>M iifl)«:Rfl;t^<!:. ^^.^m<^J:-7 

x^mnvo>Qmt/iiSirr^>o m i oi*?»^i 2<Da 
m^tr^i3^m^i2<r>^msii^^m^x^!&{y. -en 

m 1 03?»^m.^:'5K:. 1 2cC'^®a$^f^ 1 /i in 

rx'^n\mtc^mmf^i&iadi'fi>Q&i>K *S«^i5< 
[ 0 0 5 8] u±(otic<:^^ii 1 2«:'.«®a$i*. 1 . 

0^m^J,ri3^^<. mu:^^0<it. 0, 2/imWTi 
X^ 4, 

[0059] ^(£^9^ 1 2 I 1 0>&m^&lt, 



Cfj 1 1 -3820 

1? 

feme. m^CktB^^m^(i^o>mtJ!)^^o>m'^fmi> 

CtlCJ:^X. $^tC2 0 0X;J^:UiCC'Sffi>!>^lJQt>-SCi 
tii^^o at-?X. 4 0 0-C CS© 1 1 d-e><^>?f?«K 1 2 

I*. 

10 [00601 1 4u:r>i»xmmri>. f5l5» 

^•i©^, u^(rM^i-t,'^y^vtst'^^-^fi>:;72iX'i> 

[0 0 6 1 ] l^A:, t^<C9m, i-!:^^^vut'^m-^r 
^m^^-cm^LKiiitiit^htti^iox'. xnta^ < o 

30 ■r^C<ttcj:-:^*c, — ft<c^t< $A/CC'*^tci^SHl 4 
[00621 fSgtt 1 4 ©P,($fi*)1i5£W4i U Ci*. r 

i.rm.'iSi/r^>^i>i/, wi-tm^mmi^xiyH<. m 
[0063] isstt 1 4 ^mmmxts^n>i^^, iSS 

«1 4<01$$:&iSH-i i7al^X2C'nXt<DmK^^r 
i>Ci^i>m^L<. Ut>h''^>'Sr(Dm.^.X^i>\ B3X^ 

so li^^it^O^C'. 
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[0064] ttc. mib < a > u:iixrti(C€S£St?ji 
.^^ titc^H X 4 it. 1 2 ^^-^ I i 0:i''tj: < 

15 < I) > tc^-rgtc^sH 1 4 ^^^li 1 2(Oi^^^. 
[0 06 5] taE->r, igi 5 (a) 

[ 0 0 6 e i */c, mib ( a > 1 2 

4 z J:0 ^KiP^J^< f -BC 6:^* OC*. 

m9^to>mv^mri>ci^rj,f^fyi±X'i^ . -i-i^^^^ 
i^:^m^t ux(rM^(0'^i^^^nitx^i>. 
(0 06 7 J $3rc, ^^m'^Uti^cm^.^^tih'i:^^*? 

^hCtifinm^Ci£'7X<h%^^ifi9ih, CQ>^^^ 

-7 'C ?M® i b . <otfi® f b 0 A: ^® m^m Xm^O fc 
1 2 <?>^ifioa@f b ^ Q &(K>isrf^ is < 

*>-s«:'T?, c«:-<t2fit, m^ttt^^'^'Aoxmm^xz 

[0068] 5E :rc. «^ 1 2 ^§Ii€:Sft^t*t4'CS.'iXl' 

i^f\^cti^h^<j>x\ ccc'ii^tcii. 2!$^i2a>± 

4«:J{5.^l/r^>at^o 

[00691 vtiC, C«.'i2$ny<:i^.« 1 A(J>^ 

f^mui^i-xwmr mi etcmrtiu: i o o\t^ 
mx. ^sioo43(cti. ^. pHsggESi'x 

^HlC4. lOSJi, -<>ir>?4?>;x^^l 0 3OP 

ltii«^6>5^i&c:>^nrfeD, C<^>ii«^6Ji-r>^i? 
^?>:x^^l 0 3tc^fi^UXC-^>o 
[0070] 0 2S:a'il@^l 0 6(CMli«>@ 



(8) ^S08¥ 1 1 -3820 

14 

1 0 3<^>e«li, i^J^g»^ 1 0 4. 10 5<C AOiA 

[0 07 1 ] A:i±<DliK:. «#er'w6£$nA:fSSt;f* 

if^XA<0^mii*^ritihiPicn'7X. ^mA^ifi'\-^<ft 
0. fiS^tC^attl 4'&li^J:^tc.^^p 

1 4c::'i$$«rli])ii«»c^d^c»&. 
[0 07 2] je/c, 41*, @1 iccTF-rJr^tc 

?S1 3<DP^ai51 3 a 6ea«l 4(^ffi3Jr'a>^^Z 1 

r:&5 5 /i m J: 0 t * i«ti^fk^a«nf ti^^ OS 

20 5 A:. 1 3 CC'^^^ 1 3 a i*«i?u:Blt«Ja i*^^* U^-T 

aiH 1 4/*i€j8£5n-&c:<t>oy^;^tc&t$i/i-. ti^ 
Stt 1 4 «:^fiROfc?%tcfic^>' -y ^^moxmmsm^ 

eEH 1 Ai:iH^^$i^lX\.^tl^,^t. ^mmti^^^^irh t 

t^Ml ^i^^ o h mm 1 4 ±tc^s§a353?>i©.^3 c 

[0073] vX^Cig^^ 15. 16 VZ^\.*X'^mn>o 
5, 1 6«i, «SS5l 2<Oi5?'C6-h^^C^!(gr 

(00741 012 liSa^gp 1 5 <DKSigr'*>^» 0 1 
2<^4<JC-r. SSI l(^ai 1 l)©±tc?»^l 23!>i 

^6£5nrij0. i/>?^^^«lii 2or>±u:itfiiii^s*w 
r-Si i-ii/, >^4mr'1ie£5n^>«S®3 0 

0- ^iilJ/ia^n'C^a" , ^<c(sss 3 0 o«>±icii*ffl^ 
riSfiE3nfcSss3 0 1 i>*^^^^^f\xi>i>^ 

0 OkSr^^Jgi^^ 1 2(C*^^g=&|Si±$^^d i 

40 W(o^x\t. fsiss3 0 0<o«.^n4iot:. ^5?^ 

•Ud- ^- ^#<^i>nf < i iy—HL U , tt'&S 3 0 1 

<K>mmmt{yx\t^m^mi>fc. i^s®3oo i:^^ 

1- ^l') <OI?i5^i*2-7 iim2W5 0< . 2iiin«:TI@* 
ii8tim*sS<^tO, 7mD*±@^t«SS3 00 

*<i^ft'^^>. ifc, »&a30 1 (4^0) <0^i^^li5 
/itn-l 0/iralia/>^fif$O<, 5^m«:TlS'6<i;^a 

50 ^ U@ < <f 0 . ^^ti;9^«^(Cli< a^. 
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(9) 

15 

10 0 7 51 W±<^)tetcw^$nA: ^ > 4r 4? > 

[ 0 0 7 6] ja±<DSccs^$ nfc > 4^ 5? > 
[ 0 0 7 7 ] s r» r ;u s i-^io^mm^-^i^^fm^ 

r^^li I 2 ^/'t^.^f ^. vt(C^^ 1 2 ^fi^^L/ftiS 

1 1 ^riis^isf. -eorssi ia>**^i i a^<:^- 
it. x+>>^U -I?*,. .^if^X — 1fiai-Sr^(,*6C i 
r . 1 1 oc:'4^55i^ l l a tcKSf-r M^c. m l 3 

[ 0 0 7 8 1 « 1 3 ^^^^e£bA:^3|^c. m 1 3 «rlE^fl&t.A: 

^gu 1 5 . 16 irA.m^p^mm^f^m ux . ihm^ 30 

10 OB 0 ] rjiU^ if:m&(0^^mt. >'$!'i?3?>A^ 

[ 0 0 8 1 ] ® 1 3 stam 1 4 \t^ti^n-^m^<o-^ 

n^isfp^, 3 2««it^^^*f e^n^^, 3 3lir 
>^+, 3 4«-?^5^2 9:$^€.<7>«.«fi^*miSUr26 



15^^ 1 1-3820 

16 

[00821 ur^(om^(o-eiicr>K^x'^mt^. % 

i>t. mm>'mm^3eic;&\a^nx. m^zsit. 

n isii^3 4€/rt//r>f^:^3 3«3it.r,natc^ 

[0083] vX<c, ^it-r^ti^tcoc^rsfti^-r^o * 

*«ai^3 8tcA;^3n*o $^<r> c^s#<^:«a 
f ^fl^^^^f^gfis 1 3^»^§^JaI^3 etcix^nc < i> 
t. mfs^^ZBkt^m^ZA^^rox. ss#^icm 
f •&m#«:T>^:^.3.3:^6^ffiri. •eo^ttiif^tc 

y>^r>'7^:^3 3^:/ri/^fis?3 b^i^Lxmmmzeu: 

ai^T>^-^3 3x^mofe<i#k*. ^mmzsx 

[0084] iitg-CSft^Ufti-f >^r^ jr>;^^^ (Kg l 

--lai 2, mi^. mi stcThriyioy it. ^m&3 4 
aitt fcig w r . unfei^ tt * c ^ tc-^c ^ c k^isa^ 

X'^^o 

[00861 n>^>i?-©ia^, mmmmxm^^n 
rcn^o>±f^pfj.< th-^o>^^^Moxmii. <- 
<^^^<o4>^c < t iy-^n^^mxmfa^titci^^ 

^^9sm^u9^o^tx^t<M'^e:m'!>j:'^^mmmx 
misntc^fi^mvtx ^^C'. 
[0087] tsm&(om&, mn^m^x^fA^ntcMn 
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I •:) 0 8 8 1c cci'tltc^^giyfe < ^ic ? y 7 ^« ) 
I 0 0 8 9} 

((33] -'9^^m<C—^tk<om^^^ii^-<>^i^^>:^ 

im4) -^m^(o-^<ofmiciiii^'i>^i^ii>^ 



1 1-3820 

18 

' ^"f f^i^c^ en e^^^i^ffitg $ cc^^^Jii^ ^ Oil 
[09] '^^^'-%^(0^mui^Ki i ^ > y 5? >X 

[|l 1 2 ] is%§9<^)-;^iii<3C'^fl^^45<i*'^ >y 5^ ^ > 

[0151 ~^^m>-%^(OW^^t^^i.ii>A >yi?^> 
[016] ■*^W>-^tJi(5C'fi^^tc4at:^^'<>yi^*>. 

\ 1 

1 1 a 

lib. lie 
1 1 d. 1 1 e. 1 1 f 
12 
1 2z 
1 3 ?t 

14 ^it^ 

142 — ^ 

15,16 m't'^ 

3 0 
3 1 
3 2 

3 3 rv^-*- 

3 4 
3 5 

3 6 tm^ 



i7l 



[08] 




a» 4^ C3 06 or 00 M 



low— ' 




1) 


liilliii 


i i iiiii 


80 — 




]: 


liiijil! 


--rrrnrg . 
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(12) 



«g8¥ 1 1-3820 



[S3] 



n=n==rb 



12 



llh.llA 



lib 1la H 



2t 



0.18 



4^ 



'■■■■\ 



i 



[@1 1 } 



[017 1 




13 12 12 13a 13 
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tm^ 1 1-3820 



[Bl 5] 



(a) 



t4z 




(b) 



1^ \ 



II 13 
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